LC-MS/MS approach for quantification of therapeutic proteins in plasma using a protein internal standard and 2D-solid-phase extraction cleanup.
The bioanalysis of plasma samples generated from in vivo studies of therapeutic proteins is of increasing interesting in the biopharmaceutical industry. The conventional ELISA approach has a long assay development time which can limit use in the early discovery and development of protein-based drugs. In this study, an LC-MS/MS bioassay was developed for the quantification of somatropin and a therapeutic human monoclonal antibody. The assay used bovine fetuin as an internal standard and a two-dimensional solid-phase extraction for the cleanup of the plasma digest. Sample extracts were resolved on an analytical size column using a 6 min LC gradient and analyzed using a triple-quadruple mass spectrometer. The linearity of the assay for somatropin was established from 1 to 1000 microg/mL with accuracy and precision within 15%. This LC-MS approach was also applied to a rat pharmacokinetic study of the therapeutic monoclonal antibody with a lower quantitation limit of 0.5 microg/mL. The LC-MS assay had improved accuracy and precision, and the results from analysis of in vivo study samples showed good agreement with the data obtained with an ELISA. The results from this study indicate that the LC-MS bioassay is a simple and feasible approach for the bioanalysis of therapeutic proteins to support in vivo studies during early drug discovery and development.